images of such grain boundaries have been realized. These grain boundaries show a defect structure, only due to the mismatch of the a and c parameters. These defects consist of dissociated 1/6<1120>. or 1/2 <0001>" dislocations regularly spaced. An atomic step is associated with each dislocation. This particular grain boundary can be described as a E= 2 (c/a =1) grain boundary with a periodic structure of dislocations or as a Z= 39 (c/a = 0.975) grain boundary with a 1*5 deviation to the exact coincidence orientation.
-INTRODUCTION
In order to describe a grain boundary in a hexagonal material by a cofncidence orientation two integers have been introduced [12] .
These parameters desc ibe the f case of an ideal structure for which the c/a ratio is such as v/v = (c/a) has a rational value. Consequently the experimental orientation is characterized by a near cofncidellce orientation when it is compared to the exacg three dimensional corncidence size lattice. In a first approximation, P/v = (c/a) = 1 value has been chosen to describe the corncidence orientation relationship in tungsten carbide. In this case, the C = 2 orientation corresponds to a 90° rotation around the <10IO> direction. 2a, and b , a r e d i f f e r e n t p a r t s o f t h e same boundary. These images show c l e a r l y t h e o r i e n t a t i o n o f t h e two c r y s t a l s .
I f t h e white d o t s r e p r e s e n t t u n g s t e n atomic columns. i t can be s e e n t h a t t h e two c r y s t a l s have been r o t a t e d by 90" around t h e s t r Fig.2 a ) Example o f a C = 2 g r a i n bound a r y between two t u n g s t e n c a r b i d e g r a i n s . The H.R.E.M.
image shows c l e a rl y t h e r e l a t i o n s h i p between t h e two g r a i n s .
The two c r y s t a l s have been r o t a t e d by 90' around t h e [lo101 common d i r e c t i o n . The g r a i n boundary h a s been i n d i c a t e d by a dashed l i n e on t h e m icrograph. A d e f e c t s t r u c t u r e a p p e a r s i n t h e i n t e r f a c e .
I t c o n s i s t s of s i n g l e
s t e p s a l o n g t h e boundary plane. They have been denoted by an arrow. The numb e r o f (0001) p l a n e s f o r t h e c r y s t a l 1 and (1120) p l a n e s f o r t h e c r y s t a l 2 have been i n d i c a t e d . There i s an e x t r a (0001)2 p l a n e due t o t h e d i f f e r e n c e between t h e a and c v a l u e s .
I t i s cons i s t e n t w i t h t h e r e l a t i o n :
41. a = 42. c There a r e f o u r s t e p s f o r 84 (0001) planes. Fig. 2a and 2 in Fig. 2b. In Fig. 2b steps have Fig. 2a and b are of the type of the single step shown in Fig. 3a . If a Burgers circuit is drawn around this step and then in n perfect Z = 2 grain boundary (Fig. 3c) This supplementary rotation is the necessary condition to accommodate the mismatch between the two a and c parameters by two families of edge dislocations. From t.his drawing (Fig. 6 ) the most favorable corncidence orientation The 1,ounriary p l a n e i s a s y m m e t r i c a l . a x i s i s p a r a l l e l t o t h e b o u n d a r y p l a n e .
b) Another p a r t o f t h e same g r a i n boundary. Two s t e p s a r e a s s o c i a t e d w i t h t h i s p a r t o f t h e g r a i n boundary. I n t h i s c a s e t h e s t e p s have two o p p o s i t e o r i e n t a t i o n s .
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JOURNAL DE PHYSIQUE consists of steps: 4 in
C5-276
JOURNAL DE PHYSIQUE description seems to be the near coyncidence orientation X 39. It appears that in this well defined grain boundary plane no cobalt segregation has been observed. The two other grain boundaries which have been observed in HREM studies have a more complicated grain boundary structure. 
